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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quality of 
compensated voice at the time of detecting a bit 
error on a radio line in an error compensating device 
in a voice encoder used for a digital portable 
telephone, etc. 

SOLUTION: An interpolation mode deciding device 

103 decides an interpolation mode in the interpolation 
of an erroneous frame on a transmission line on a 
decoding side and outputs its mode flag to the 
decoding side. Next, a classifying device 102 classifies 
an acoustically important parameter class 0 into two 
classes (a class OA, a class 0B) and CRC calculators 

104 and 105 respectively calculate the CRC code of 
each to transmit. Then on the decoding side the 
interpolation method is changed corresponding to the 
combination of the mode flag obtained by the 
interpolation mode deciding device on a coding side 
and the presence/absence of bit error detection after 
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the error correction of a most important class and a second most important class. Thereby 
interpolation is executed by suppressing the deterioration of a voice quality corresponding to 
the feature of voice in an interpolation objective frame. 
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Ui^^W 5Xk^ ^ — * *JSteBWffitffrj*:^iS: DX 2 
k«>«#c«> * 7 x «>?^-£ * ? t . # W 

Jtt h Vf h ti & «F o f k» < > — * * m ^ X Si C*f k(HS X <Z> 

# H 2 o (OCRCfcJ; t>7> * < ^ ft fi« ^7^W 

ft ^ * &-3-&rf?*fky-*7 ^ - - ^ u-ca^ja^- 

fcrf? 9 »^ii^«F fc ^fiS x. , tg -*HkflM X fcfc . 

^^7.^--^4r«£JIILfcl«ttl Ki) k % 31VW-^ 

2) <7.H^TtL^3i^ w AMffl-e4=i:^^^^/h^v^ 

[W4€J3S3] ffr*fk«lil-. ff-r*'?3 : *» 

uj^j ^4* c-fls^ a &*u*wfiagj£^k i:x 2 ojsl 

#w>* hn h n <s w s-f k'* > — ^ v ^-c « s {kwoxco 
eaiKftgi*) x ^—AMBnjii*3^ 5 Mirage— KSrtfcj&u 
F-7 9's&h\}]-j z>*m^— Fikfex&k, am 

RC kffi2 (^CRCWUjaKLU^^CRCSr^E— K:X^^ 

uxia r> #*_<s c r cmyj^j v , Hffft»w 9 

P v x £3-t??TtMk^v > -^MLtS^WWI: 
-/tn»&& - »ftffi.«^7^<?>»<9STa:«cr>fcr5/ h^t^ 



^-K*:*J>i£U. CRCUiMiOffx.m ^e— l> 1 

C K C j>Ul»MWI^«) >3 Y) , Si S3-ftiH!J-Ct7.5 C UCftS 

J: J^fc L>t*ffrfl^e— K>^-=e~ K 2 -c % ^o, Uim^ 

[9»**R] S-^W-giBf^. ^-^^^ 

*^ & » ^ 5 W ^ k' <7 * - - ^ HJ v > X ffi -*#-f kiwi -c (so 

JKfitf ; /7^^J: th^i^jB^ ^ v x /j» ^ c R c 4r J>iiJl ' 
2 ^ c Rcgra £ , 1 ^ C R C^UJiftai^oO C 
RC ta52coCRC»U13StJhyj«>CRC*^- K7 7^ 

(c^ c -rtu *3^x^CRcuj yjtu m h . mwri-bu 9 
W ^.-8&-caHR <^ *t It C R C *j X XPP ft < t «: ^ 7 
x ^ ^ x v^k^^^ >t — ^ (c>ct LTtt 

J><k«r f J 5 «*i^^4T l>«f t SrtfB ^k" JJ-(kW 

W ^ =7 x c R c jft W m J: k, ^ W^kfiWX-*^ * 

^Mffl^- KSrffi^U. ^rr/^rfl^— K*5i:tJ«ft*ff 
^ v x * - iRB ^ v x co» 13 ST jL« <Z> \< 

<oftJ:^^ =? xoo^n^ > — ^co7^^ Uit-.*RRn (^e— F 
2 ) <ov^*n^9A7 Atttffl"C4- I* S^>^/J^<?s v ^Tr 
— K«r*yvtU. CRCUiyD-M^W^L-aK^, -lr-Ki^^ 
1>*cJB2^CRC»'lJi»Mftl^. -Tr— F2(/;^{M^i ^ 
C R C «c UJ»MIB l-I^J «9 ^Fi^ S J: y ^IfjfM-i ,IS*in 5 Tfd. 

[000 i ] 

<Z)*^kS:MfB-i-satt 9 ««S£ffi*5J^^nSr V ^ h '> --c 
r m u x sti^ u hu ^> o 

[0002] 

"Channel Coding l ; or Digital SpeechTransmi.ssion In 
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\ Japanese Digital Cellular System" (by M. J. Me Lang 
hlin, fil r M&Ulfp T -Mf/f^E^ R 

(=:*J* L#7^^b£fTV\ WCfb^ ^ - ^ ^LU^i'S 

? 9 * O «C *t L Jj-fflT C co tr ^ h K 9 Ui i * 5 7c tf> to 
CI{C^t6CKCg»();j, CRCgfHiii{4 

o 3 Mi /j to o K o N ossitw^;* OMov^r-Jgt 

[ooo:j] 

7^«o- (7Wi*1) *tr5o ba^fetfSfc, rtficofF 
7^ l*— Atfv JU^ i/— A^-«flU^»»«r^ri-S*>-i>icl 

^ '> ifc V ^M^rr| 3dS Mf flg -C Jfe £ #2 . & ^ GO K Iffl <Z> <fc 

riff 7 i/^-A/^v ^ - 4^JIJv^fr:*fiPfl-Ctt^|filH^•'. 

[0004] 4^W3\ Kse«i:*wifflgg**:»ifc^-e> t>co 

T\ MITOfchftCO;/ I/ — AGO A"^CO^m^*^^i-<5 £ £ iC 
[0 0 0 5] 

[ sKlffi SrW-flrt ' & Ac «> <z> ¥■ flk 1 KM Iftl JB ' 3 Ac tf> 

85 1 ^W*. ^""-fb^-C^fe^f^v) y J^ffim 

<5 r t le j: n N Iff g-ftffl'Crt, ffiF 3-f bflffl^Mnn^e— K 

^^t^O^ D-CMRB.*fe**je-$-£ J; 5 L Ac *>cO 
ta£ £ ■Ac*?rfi,Ks*;-fbSr«i*./£ffiBBSrf r yet 

[ooo6] utffim&mik^'z fcvbom 2 <z>#inwu 



^> X 0 A^^^*rt"<5C KC^/trJ:^ y .x o A-h O 
*hT& C K c 13 «x.T8i C-{bfHfltt:e)£i*£ ^ t J: 

, & 53-fbfla^tt. u tc c k c tc: x <o ft 53 -fbiHfj^^- 

ir*< . «WJ*»<^7U- -Atoff7^co^m^r./c 

Mr^-^- - j: v? m^bfl?j-eco^i^^^{ 9 ^ u - - 

(-^ DT ^ =7 * 0 A CO^te^J-t-^ CRCI Ac(j: ^ 7 0 
A+ 0 B c KCSrB ir) ^x.Xtk C-fbflMt-fei^l- 

<5 r t id J: 9 , tie 5J-ib«"Ctt, S« L/A- c k c J: ty 

ira>0-ife*:«JEi--S J: 5^U*Ac1>c0-Cfc-5 o m^J: 19 , 
[() () 0 8] 

»Hiyj«>W*<b^v — ^ *«JiS«iiRf5/i:*r.|,t ux 2 o 

u s *co^~ K^^^srm^-i-sMnn^e— K*3&»fi: , 
m-i-s!B2cDCRcficui-i«ft , iwrai«-cRcs¥ai-a»/j*^ 

W^^ixAc 2o(7;CRCJ3j;W^< t h&c^MJ' 9 x 
t Scifttft^^ v^^ti^rj-fb^N^ ^i-^U^^JLA 

fi. ?**<b«l*z)*fiPifl-=e- - m5£»-e#btb^^- - K7v 
^ . ^ *iR5 ^ v x *j £ ^ v x wr q tiAim 

*Bim««!C0^ A co ff /S/c04*a^r^-4e UAr. ff^ftg^ 

»2<D«wtt, nwtim^. ^wy-^t, fFT^wy-^ 

^ A * ^> 1 1> h ti z> ft o-it s > — ^ £r ffl t ^x ^ ; r;* (b -fRij -c o 
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^ ^x/j^CRC^&U-N'&jftl ^CRC^lUr^. 
S ffiiSJ ^ 7 *s J: o«»c iSm^ ^ 9 .x /j* P> c K c *:»: tlii • 
2 ock c&iUMk^ £T5 1 </>c RC»Wit»UJ*<^c 

K C t SB 2 0> O K C fitUJ»}Ui^ CO C K C K 7 ^ ^ 

kj& dt«j 9 o r cmyjW 9 If >cg&£ , h«&aw 9 

i-<S c r ciRffm J: 9 . W^bM-^ft^^KfeMIRl^- - 

A co # ^ * ^Slfi U ^.Bg ttik &n x. ytifi BJ 

[0 0 10] >^«W<^ifi5>R*'5*sJ:T^6^ai*0!> 
«3^»W«. W*J-<bffll^ ff7**T«-«t, f?J*flF*J* 
ai^j^fr *}-fc^7 > — ^ *Buawm®fl:*c:tt: ivc 2 oia 

vx/r>f>c RCSrWr*-** 1 coc RC'jBcwaSi. 
JRfi* ^ i7 ^lU^MM^/ tb c r c &S¥0ii- 

ffx.^'CM^^C R C:fo £t>^/<C< £ tftfijg^ 7 

^ v x -6CRC sks* £ <9 . «= rj-ftffl-earxt £ 
nfcWrfl^-- K*rfl£5&U -t^Mm^e— K*3J:t^**ff 

[001 1 ] WT, *-S6«R<^:Jli/ft<s07KffiicoVN*x:. Bi 

(SJfe^^ffi 1) Hi \X4z&m<K>t8 l ©3ltfeo^«t=:*5 
^ S *4 0 IfiSlRoW 5>f fc« ^ ^ " 5/ ^ H Sr^i< L Ac co 
"C&So PI 1 Kl*5ivc\ 101 WfFT^WSJ** 1 . 102H 
1?J*W r,<>mjj<Dr4 Kit'*?*— 9 S-iKlBfKjffiiSfJft^jS: 



1 0 3 WffW W/p lb W fens W C'ffc^7 / - ^ *ffl 

^^xiur y {tmxo)fcm\fo& v J y 

Kjfcara!*, 104 m&t— ^ 

^CRCSrWlU-t-^* 1 WCR CW/llgS (a) , ior» 
tt&AS'tRS^ 7^?)CR c *iSf Ihr&SB 2 ^ c: R clS£ 
LLi^ (B) , 10 6 ttHM'RciC R C^LH^JU/ico 2 0(/.) C 

fbS:fTV\ «FC-fb^<^>— ^*Ui^i-<5 0 ^tr^->x^> 

CX^ 7^^>^^fT7 0 WltCt^V^T. ^770A*iJ: 

& A * < »>(k1 - & nf flBft (7^^^7^- ^T^5„ iii < I 
^8 k b p s £JL h'^fttTy h hnrs<£ Jj^X±Mv> 
CELP (CoJeExcited Linear Prediction) ff WtJ/ 

^ ^ v x o a co?A-e *>*/h»<z> &A-W*^t;i5£ nffig^W 
^b^>o i^ic^^^l^. 0*2:0 1 ^'Ciprffi^i:^ ^ x 

<xh&\*\ *Bra^--Kft^»i o^r-m^bM 

fc. l7W-iM7)M'?^7^X^6^7X0 

^^to^-^^^v ^ * -2 <r>mWM\>^^&, - K2 
mXU, 0Ux.^lJ^tl^^-C&-C'LAcLSP. MSB^J 

tr^/ h^^-c^^u-Ac^^— . ^ir/7u- j*<ov>/ 
kfftrs j*o>s<7ji— # hX%L7S AA^tf 
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«1"S„ CKCttWJBf (A) 1 04l£J:*ffinE* 

o n<;ij;9 ^7^oni^LTCRC^|liL, -ft* o 
Rcsr/nyj-rso -^L-cs^i^i^^S i or, -e. tfiai 

CRC^tULi^LLiyj^ 2OC0C R Cfc«fcr*/><£ < £ ^ 7 
[00 1 3] — A?$^b7^-** 

*&I*H-'E— K^-Tf- — K2-C^o^7^ 0 AlCiR&dS 
^^^OB^BR^^iii^jxytttJ^A. flr 

U ^7^0A^f,yhlj:^7^ I , 2 fcJUV^WrMUf 
K 2 *C ^ 7 ^ 0 AlC^^j ^ttltV^6«-^ 

[ () 0 1 4 ] « l-.co J: 5 t-s 4^1ficc>JKffi 1 M<fc*Utf, 

RC?SHi»*:Ktf-£r iirj;«9. m-*Hb<MxrJ\ W»fb 

9 J* W ^>fi ^ cj>«Li^^fc-tJ:jr.ii; C X ffi ffl * & Sr Jii ih 5 
r. £(c£ 9 , ffim#£to>~7 w -AwTf /^wWttfcSr^iftU 

[OO 1 5 ] CJ£J&Stf)Jgffii 2 ) PI 2 W>MEIJB<Ojfi; 2 tf>Ul£ 

$:^L.fc*><sot?&<5 0 H2i£*5l,vr* 2 () 1 f£&,fc£^ 
7* (^V-XOA) /j^5CRC^aj1'5^10CRC 
ftULUfc CA) , 2 0 2Hlil^^7X 7.x OA) to 

^CRC3*LU* CAB) . 2 0 3W5BUOCRC 
ttWJttf (A) 2 O lUI^fOCKC^CKCfiEUia}} (A 



B) 2 O 2 HJ^K?) C R C K7 7 / W ^1 1? 

X.5CRC 9 ft«, 2 0 4 KfrUJ 9 ftx.i« 2 0 3 

-C]BWS*X*:CRC£. 3i'2<7.)CKCa^2 O 2a*fe 
£ *vfc c R C *5 J: Vfp ta<t t>fiM ^/7X^ #c & 
ffi*^ ^X^t^Cfb^ ^— ^^»UTG:^>ii^W 

[0016] « hep* 5 K«hR<*axfci»<9 ffifR*eitt(co 

1 o a^i^Mra^-- K«r**:tt. 'Mm^mm i ^ 

dftf^irRI -Cfe^>o ^iw. CRCjSmg (a) 20 1 (c 

X ^7^0A^LtCKC%j9lHU ^/cCKCS 

(a b ) iioi!lcj:0^7^OA*ij;W7^OhJ 

^l8»2 o 3 icj:0. -t— K^^^^r— K2^^-^icf^ 
CRCfflilJB (A) 20iWili7jCRC4\ ^ KK; 
»fMC>iCRC»LU« (AB) 2 0 2(?)[U;jCRC^ 
2 0 4 —Mi yji -5.1:5 (c*U *9 W ■ ^. 5 0 ^ 
CRC^UJ^ (AB) 2 0 2 CDUiyjCRCrt. i) 

as 2 o 4 ^myj-t-So ft^i^w* *s 2 0 4it ^ 9 # 

^L*2 O 3(OWyjC RC*5j:tJ5C RC^WiSS (A I?) 2 

0 2W,;jCRc^ ^7^()AtoJ:^^7^0M, 
LX£«ci^:.|j:^7^ 1 ^S^X^^iA^i^^ 
*TV\ ^ y — - /»} 1 O 7 X§i^ u— J^^W SJ-ftir — 

loo 1 7] !ffg-ft:(ni-crt. «7 u— ^^s-fb-^— ^S: 
»»u iffTFSrfTo^.ar aFS-fbiwi-e9t^u^*iinn 

OA, ® y /7X0A I ^ 0 Be0 2«B3BJ^b-Ci¥(JLJ 
UAcCRCfc, OTy^b<Ba^«J«S)ffx.a»2 0 3c?^0i^CR 
C ^*flS-J*5 55:fS C R C Srit'» F^^^i^® t — ft-j- -6 

v ^ 0 Brtr.au 9 3j5-a**ixxv^-5^ir 5 ^Srwwbwi^ 

fcteiX-bfcBUwo R cS:J|JtN-rtiJ/ir (nC ^^M 1 ,) -f^ rt 

5o ^ 7 ^ O A + 0 U [C^ ij) /j^^, 

fj-5„ ^7^OA+0B^^«IU^ti, J«i)tffifB-=e 
— hVj^— K 2 ^T^coia^l^PwI^XEiT^ u 

— J*<?)/ "y X V) i^rs u—j*o}& ^.x 0 Aro^^r 

ffll/^ytJ//j^b>&^ftl/^*J>t: ^ 770A^;f,/: 
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[ooi8] u±.<n&5\-£^ **;As^;B»2{^J:Ht*. 
ttSffiWK- - K*«r#u. -^w:- - K77 rTKj&trc^ 

7*0 A W/I^#t 5 C R C 7^0 A + 0 l*M 

9, «*HbflUI-C«:, «(HUfcCRC|cJ;i3«^|i(Ui|"C-at 
^ LfcJtfiffl-t- - K&'tfe^ U ^ V X O A + 0 15 C02i t> j& 
w >fr M oftU^*;>ii: jrii; C x *BPfl* it- «r * $L~t2> c £ 

<?> 7^-A c?> #7* & IfcWL &J$ffi.ls * 7*p n p S3 ;'#fb *: » x. 

[0019] (UafccOJgffi 3) |*i a n^Wv'XS 3 60^ 

jfew^iB re is n z> t& *) mmm\et(on n-itm <o^n y # m 

=7^ (,'/7^0A) ^?)CRC*»U11-5»1(;JCRC 
!)l|J1»S (A) , 3 0 2^Ml y /7^ ^7^0A) *5 
J:t5Zk&tR9g^7-X (^7X0B) ^^CRC^tlj^* 
S,^2C0CRC1SlW* (AH) . H()3W»I(DCRC 
WW* (A) 3 0 lW;j<OCRCtCRCfffH8 (A 

iO 3 o 2Hl/;«>cRcSr^e--K^7^-itt:-t:Wi?# 

it $ C R C myjW 9 3 <> 4 V 3 0 3 

[0 0 2 0] U k<Z> J; y ^fl5hJcS*vfe«9 MfiKJftl^o 

frT^F C-SS 10 11^6 firJ*« C^b, ^ V * » J« 1 0 
2^J;^W : *ft;^7>--^fir)^7.x^*t, MIM*-- Kft 
i o 3 Jc&^ffi^— K^fc/£tt\ .*Jfetf>;r$lSB i tf> 
©jft^R -t?fc5 0 #cir., crcHSWS (A) 30 nr. 
J: ^ y X O A (r J(t UT C R C ^ISiffl L , *^CRC^ 
\\m (AR) SOSlC^^y^OAfc^^^^OT^ 

xiJ8i 3 o 3 ic J: 0 . ^e— K"7 ^ ^^e— K 2 <o*g-g4cw 

CRCSfHiSt (A) 3 O I COffi^C RCS:, - K 1 <Z> 
W^tCfcfcC RCffttHB (AH) II 02©f«;jCRC«:« 

^iA^w u-jb 3 0 4 — uLi2ri-s u -Ht^ii^fT y-»t 304 

■W l £>ffx:!tti3 0 3 c^ULi^CRC t , ^7.X0A^J; 
r>^ ^ x 0 UTi^ltfJ&JttJ'friJiW^ 1 £rf^T<ft 
.7yi&J*n 53->ffc£rf r >T y — r-/»* 1 O 7 -C5i^ 



2m CRC»0iU» (AB) 2 0 2^CRCW, 

<y *tx.»» 203 r-om^ c r c t uyA^mx^^^m 

3 "CW, C R C -SI >9 3 0 3 <7.>Ui^ C R C <7.)^ 

[002 I ] ffi-SMbffl-t^ ^W^t-^-^4r 

aB^arii : .«:?f^fc«, fr^kffl^^xLM.^^^ 

K*ffi/iri^„ W>i£.>(/fi;-^, 3*0*16 2 tM'C 

JfotK »*5ffaZl6(O©^7^0 A, ®^7^0A + ^7 
X 0 M CO 2 UTSC W LAcCRC^, ^fWktt'lcO 

^]?>t*x.»3 o 3^m;jcRc}a-j^t^^RC r c^- 

— K/J^ 2 0)HJ,^\cn^ 7x0 AP^. JftAll'^— K//^ 1 
V^ri:^|^JU^iC7^U-CV^^ 0 ^Ac. lAjJ/i: fete— J2k-«fe-/c 

-Tr^ K 1 t. ts th TnWjft * y /7^0A I OBCin&^ 

^ 7 ^ O li ^tHXV^ Mrflgttfife^ ^ 

t>^^ u--^fir) ^ v x o a &j|jv^^2)3|j}|it|ir. j: ^.<gft 

v \ /j:*3, W3&^«e<z>*»^ii ^ ^ x o a tc^ 19 

[0 0 2 2] « Kco J: 5 *^»<W01B3 

(-ii:cr ^ ^ x o A&JMzkt-t&c r c*fc(i^ 7 x o 
a + oh ir.jfeti- c R c Sr^j ^xXffl^kWlJ'fc^r 
ffi*fkffll"T?f*, Sfn Ufe c r c r. j: n 

R C -C#*a ^ r ^ ic J: V) ^ v ^ u /t. * 

[0 0 2 3] 

rfl^r— K^r^^ii ^O^r— V? if ^rtk' YbfR'J i<- UJ t) 
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7^0^20(7^7-^ (^7^0A7^0B) fc'Mtft 

^ 7.^^>*'J-«i. *n-t*ixtio»i|*{»icRcws3'*lSLUii- 

^biHao*fim^— Kifc'/i£»}-CW *b;ft/Ac*=— K77^, 

i&fiisf ^ 7 x *s j: tK?k isa^ ^ 7 ^ m riF.a « 

it LfcTfT^iKiSI^bSrWi^.fcMWISrf r 3rtm^t 
[O024] *«(JRco3B2<^««R^J;ntf, ^7^0 A 

+ o ii tc*hi-£ ckc^ fete, -mm-**- - mosaic j; 

;/A^*r-J-« C R C * ft: fit;? 7^()A+()M C R 
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